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© A aminoguanWlne derivatives of the general formula: 
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from 5 to 7 carbon atoms or carbocycl.c or taterocyciic nng 4 

three ha^oflen atom(s,. dcyl qtoupW of ^^^^^*c^ atom(s) or aHceny.ene 

atom(s) or nitro group. X„ represents a bond, alkykwe group o 

group of from 2 to 4 wrbon atoms. a tom<s> or phenyl group, 

R-. represents a hydrogen *om. alky. ^J^TJ^^ 1 to 4 ^ 
R» represent* a hydroge.- atom, phenyl group, alkyl group o, 
group of from 7 to 10 carbon atoms or pyridyl group 
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Amlnoguanldlne Derivatives 
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This invention is related to aminoguanidine derivatives and medicines containing them as active 



ingredients. 

More particularly, this invention is related to 

(1) novel aminoguanidine derivatives of the general fomula: 




(IA) 



(wherein, all ot the symbols represent the same meaning as hereinafter defined.), 

(2) process for the preparation of them, and 

(3) inhibitory agents on Maillard reaction containing the compound of the general formula: 



(IB) 



^herein. all of the symbols represent the same meaning as hereinafter defined.) which includes the 
compounds of the formula (IA). as active ingredient 




[Background] 

tn 1912. Maillard reported that when a mixture of amino acid and reducing sugar is healed, it shows 
« brown color (called browning phenomenon). n • hf orcur ifl a 

IMaillard. LC CompL Rend. Soc. Biol.. 72. 599 (1912)1. and suggested that this reaction m.ght occur in 

^Tn 1968. Rahbar reported that HbAlc. the glycosylated part of haemoglobin (Hb). was increased in 
diabetics [Rahbar. S.. Clin. CMm. Ada.. 22. 298 (1968)]. 

Afterwards, it became clean that HbAic had the chemical structure « which bind, t * 

N-terminal side of fl-chain tn the form of Amadori rearrangement [Koemg. R.J.. Blobste.n, S.H.. & Cerami. 

A., J. Biol. Chem., 252. 2992 (1977)], r^rami AT J 

and that MaiHard redaction proceeds nonenzymaUcaBy [Stevens. V J. VTassara, H.. Abaft A 1 Ceram,. A.. J- 
Biol Chem 252 2998 (1977)1. These results showed that Maillard reaction occurs in a body. 

/£ T'inll ImL reaction consists of forming the Amadori rearrangement products by 

nlvcos*L of reducing sugar with amino-group o! protein, in the advanced stage of this reaction 
©"olSnled glycosylate products (abbreviated as "AGE )) are produced. 

© solubility of them becomes low, 

(3) the products can not be easily degraded by the action of proteases, 
so ® a fluorescent Is formed, and then 

©the products are colored brown. . tl ,„_, „f 

p . h „ crc'jp;. For examole. the* theory ot 

lne mechanism ot AGE p,ouuoio.i .i^ be3n pr„pos<x. o, 

Brdwnlee et al is shown below [Brownlee, M. et al.. Science. 232. 1629 (1986)]. 
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. r ^ 1 =- 11 i- rv this is caused notably in diabetics that a 
u.iiiarri nactlon Is observed in healthy person, and parfcculary this is cauw^ 

For exampte. in the case of haamogloUr ^ the ^ * *2STft^on in Food, ei.d Nutrition. ACS 
high as that OJ normal mouse t Monn J£ ™ * ^J^Z D.C. (1983)], and glycosylate of serum 
Symposium Series. 215. 432. Am . Chem. Soc.. VtoljjnJ ^ ?B 42S8 (ig79)]> 

ai>umln In diabetics waTadvanced [Guthrow. C EL et aL. ^^'^ in wa£ administrated intravenously 
30 Further, it was turned out that when a gtycosylated^m proton was Merino!, 
during weeks, the typical diabetic renal les,on was observed [Monn.er. V.M. 

Metab., 11. 431 (1982)1- „»k* n r.,oH at all after its biosynthesis. 

CrysTSlin in lens is the special protein which Is ^™^ Z °*^T*e SH groups were oxidized to 
When cry.ta.fin was glycosylated, its ^J^^^^Z^^cry^m 
35 form S-S bond. A sequence of processes ^^^^^T^ glucose was ten times as high 

as r^r^^^^ vM - & °-- A 

^^^SSUo^n^ 
40 substance. yeDow and brown coloring. Th.s Phenomenon 

Chylack. L T. Jr.. Tung. W.H.. & Bunu. F.. J- Blot f^ a g'^S yslne abundantty. the speed of 
"conagen and elastin In connective tissue eontfn \ t the basement membrane* of 

their metabolic turnover Is slow, and the existence y.J.. & Ceraml. A., MaiUard 

ena. adrenal glands, stdn and tendon has SSU further these glycosylate 

< 5 Reactions in Food. Prog. Food Nutr So. ^J^ZS^^, H. Modrak. J.B.. Massing. J.M.. 

products might be related to sc.eros.s-n a vesselwal HRosen b rg 

AI-TUT*. & Stohs, 8 J- Bi ^ m ^^^ of r^ro-mvelin protein (Monnier. 

The cause of diabetic neurosis may be nonenzyme giycosy « 
V.M. et aL. CBn.EndocrinoLMetab 11. 431 OS^jJ ^ diabetic complication but also a lot 

50 in this way. Maillard reaction in a body is related to not only vanou 
of diseases accompanied with aging. 



{Prior arts) 

ss 



. . Mom „ r H mflctJon inhibitors has been carried out. For 
On M *°» Mckgnwd. nK»«y. MA> •^™" rd ,^ Ti^ » «•">. »<> *« 
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is 



glycosylate end products in arterial wall connective tissue protein [Brownlee. M. et al.. Science. 232. 1629 

098 ?n l ey have considered that the amino group ot a nucleophilic hydrazine compound (i.e. *e amino group 
which Is bonded to guanidino group in -aminoguanidine) blocks reactive cartx»nyls on early glycosylate 
products, and inhibits further cross-link formation of chemically reversible Amadon product 

Further, in the specification ot Japanese Patent Kokai No. 62-142114 i.e. European Patent PuU.cat.on 
No 222313. it was suggested that the pharmaceutical composition comprising compound hav,ng the group 
conSng. reactve nitron atoms, which enable to react with reactive c^bony.s In 
Amadori product inhibits the production of advanced glycosylate end products. Concretely, the compos.- 
Hons comprising aminoguanidine. «-hydrazino histidine and lysine are disclosed. rtuanHo „ » is 

And further as thecompounds which have an equal or similar structure wtth those of th.s .nvent.cn. ,t .s 
suaaested that the compounds of the formula S3 follows. 

© «n the specification of United States Patent No. 210.291. it is disclosed that the compounds of the 

general formula' 

R2c 

R)C _ N -C— R3< y v (C) 

D • Kt \.. 

M — R 4 * L 



2S 



39 



(wherein. R ,c represents an amino group or benzyl group. 
Ft* represents a hydrogen atom or alkyl group of from 1 to 3 carbon atom(s). 

R* represents ar, amino, hydrazine, dialkylamino (of from 1 to 3 carbon atom(s). P"™*j™"°- 
Srlamino. alkylamino (of from 1 to 3 carbon atom(s)). diphenylamino. 2-thienylam.no. 2-furanylmethylam.no. 

%^t^TSS^^ -d L* represents dibasic organic acids, (the difinitions of the 

^^^^^^ - - ~ S * - 

general formula: 

RNH • C = NR' 

| V D ) 
HHNH 2 

(wherein. R represents a phenethyl. 3^henylpropyl or benzyl group substituted by a halogen atom or alkyl 
group. 

R represents a hydrogen atom or lower alkyl group.) 

" at ZZZ^TL* No. « - ^closed that the compounds of the genera, 

formula: 

H 2 N-N-C— NHBe (E) 
45 | II 

Ee NAe 

(wherein. Ae and Ee represent a hydrogen atom, optionally branched alkyl group of from 1 to 6 carbon 
so atom(s) or alicyclic group which are substituted by more than one hydroxy gorup(s). 

hydrogen atom, alicyclic group which are substituted by more thar .one hydroxy groups) 
or sighted or branched alkyl group of from 1 to 6 carbon atom(s).) (the dlRnWons of me symbols 
described above are selection.) are useful as cardiac tonics. _ . . . 

® in the specification of United States Patent No. 3.377.3B1. it is disclosed that the compounds of the 

55 ' general formula: 



40 
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A( _CH 2 -NH-C-N-N^ (F) 



R3f 



10 



(wherein. A, represents a phenyl substituted by hatogen .n 2-posibon carbon atom, o-to.yl or naphthy. 

H 2 i and R„ each repent a hydrogen atom or methyl group., are useful as antihypertensive 
396 © ta the specmcation of United State, Patent Ho- 3972.932. it is disdosed that the compounds o. the 



general formula: 



R3g 
I 

(G) 



20 



25 



30 



36 



40 



R39 I 



39 



(wherein, mere is a double bond between the C atom of the guanidlne group and one of the adjacent N 
hydrogen atom, halogen, hydroxy group. a*yl or alkoxy group oMrom 1 J^J^JJf ' 

* - 1 to 4 ^ ^ • hydroxy 9roup - am,n0 9roup 

or mono- or ditaikyl of from 1 to 4 carbon atom(s)amina to mer form ^ 

B Sfl and R, a are hydrogen atom. aiky. or acy. W-^j;^ L not both methyl 

a.ky.idene. cydoalKyBdene or aralkyHdene ^^^^^^^^^^ are useful! as 
group when Rig is methyl group and Rog. R3* « *• "so "*> 3,0 a 
antihypertensive agents. 

[Disclosure of the Invention] 

The present Invention Is related to 

1) novel aniinoguanidine derivatives of the general formula: 



45 



so 




(IA) 



<WhBr0in m rz. and H- each represent hydrogen atoms, and -X.-R" represents a n-butyl. cyclohexyl 
b en Z y, £JL££ J^^TLLS^. 4-methy.ben.y.. a.-dich.orobenzyl. 
phenelhyl. 3-pheny'-2-propenyl or t-,«p..l..ylme(hy: g:oup. 
55 (jj) only R to represents a hydrogen atom and 

-X.-R- represents a benzyl group and represents a methyl group or 
both -X.-R'* and Ft** represent a phenyl group. 



6 



(iti) only R 1 * represents a hydrogen atom and 
.both -X.-R'* and R 2 * represent ethyl groups, 
both -X,-R" and R J * represent n-butyl groups. 

-X.-R" represents a benzyl group and R" represents a phenyl group, 
s -X.-R" represents a phenyl group and R" represents a methyl group. 
-X.-R ,: represents a benzyl group and R 2 * represents a methyl group, 
(iv) only R** represents a hydrogen atom and 



represents a 
yplperidlno group, 
M 



1-piperidino. 1-(1.2.3.4-tetrahydro> iscquinolyl. i-pyrrolidinyl. 4-morpholino or 4-hydrox- 



R2» 



represents a 4-morpholino group and R 3 * represents a methyl group. 



or 



25 



N— 



phenylpropyl. cyctopentylmethyl or 2-pyridyl group.) 
and acid addition salts thereof. 

5 S^S^^S™ me coropoond o, *e genera, formula: 

(IB) 




.„ . , ^ 3t __ -n-rt Qrouo of from 1 to 6 carbon atom(s). cycloalkyl group of 

(wherein. R represents a ^^^W™^ substituted or substituted by from one to 

SZU ■*«* «.-^'»"*» ^" yl * ,w 

60 group of from 7 to 10 carbon atoms or pyridyl group 

55 

represent a ^etnrocyc'ic -fro. whk-h contains nftrogen atom or one nitrogen and one oxygen atom of from 
TTT^S^ un^i^ or substituted by one hydroxy group. With the provso that the 



7 



EP 0 339 496 A2 



10 



rs 



25 



30 



compounds wherein H» represents a hydrogen atom. represent, « ^• n j £'£^ ) fl ^ 

etnylcLp or phenyl group and S» represents a hydrogen atom or methyl group, are «c uded.) wh.cn 
SldJ^iiSui of the genera, farmuVw or add addition salts thereo. as acfve mgred.ents. 



[Comparison with prior arts] 

Aminoguanidlne have been considered to Inhibit on Mai.lard reaction because the group ' «^| n 0 

ttS tn^lm^oundt that substitutes were Introduced Wo whose amino groups. ^^^"^ e 

inhibitory action on MaiPard reaction over drug efficacies and uses of these pnor arts 
mniDnory acuon on ""»"• ^ ^V.. nju not concretery disclosed Individually. 

vomers caused by existing asymmetrical carbon atoms. 

p ~rr jsciSf^sctW'T — — * «•» - * 

prefSeT represent a niSo group. R» is also prelerable to represent unsubsttuted cartoccycUc and 
so httjocjrclc^ ; o, ^ 1 to 4 carbon a,om(s) shown by X. are r^lene. 

preferabte. X„ is also preferable to represent a bc*l ^ sh(jwn bv RSb „ methy) , ethyl , 

prop^Tg^ ^ ™ ~ 

K pZeSTWhenylpropyl and 4-phenylbutyi group. All groups are preferabte. H* is also preferab.e 

to represent a hydrogen atom, phenyl group and pyridyl group. 
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3S 



In the general formula (IB), heterocyclic rings shown by 

Rlb-X b \ 



N — 



«— on.y one ni^en « 

sssr^ts^ — • - morpho,ine 

ring. These rings are substituted by •J^W^'STSSi may be converted into add add.tton 
And the compounds of the general formula ((A) and (IB), rf dear wat er-soluble. The 
•b by the known method,. Preferably, acid add-on salts are non-^oc salts and n«jr 
suitable add addtton salts ere. for e»mp ^^'on^ac, ^^^cn "Tcetic acid, 
acid, phosphoric add. an inorganic and such as nrtnc aad. « ™ ic b^esulphonic 

add. tartric acid, benzoic acid, citric ^-J^^^^'J^^. Add addition salts may be 
add. tokrcnesu.phonic add. ■jTZ ^r^^^ quantities of a compound of 

obtained by the known methods, tor example, by reacting ** cn 
general formula (IA) and (IB) and the appropriate add .n a stable solvent 

[Process for the preparation of the compounds of the present invention] 

(ii) 



30 




(wherein, all of the symbois repress the same meanings as hereinbefore defined.) and the compounds of 
the general formula: 

R'"-NHNHj (111) , hnrainbefrxe defined.) in water or alkanoi (e.g. 

* (wherein, all of the symbols represent the same meanings as fom1ula; 
methanol, ethanol). at a room temperature or reacting the compounds of the general tormu 

^HH 2 

R1 *~~ N ^ CN (IV) 

^_ described hereinbefore.) and ammonia in the 

(wherein, the symbol represents the same mean.ng as descnoea 
45 presence of ammonium suHate rnw^vrim refluMn^ prepared by the same method as the 

The compounds of the general formula (IB) may be also prepare "r 
compounds of the general formula(lA). 



so [Starting material] 

The starting materials and each reagents o. the genera, formu.a (..,. (..I, and (IV) are Known or may be 

prepared by known method. rn nventlonal methods, for example, distillation at atmospheric 

The reaction products may be purified by conventional men u . k column 

« or reduced pressure, high performance Hqu.d chromatography. ^J^Z.*™*^^ may be 

chromatography using alica ge. or rwgnes.um >mcate or *«shi.^ 

carried out after each reactions or a series of reactions. 
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[Efficacy] 

The compounds ol the general formula (IA) and (IB), of the present invention, and acid addition salts 
thereof posse" the inhibitory activity on Malltard reaction. Accordingly, the compounds of the present 
invention are useful for treatment and/or prevention of several diabetic complication, i.e. coronary heart 
disease, peripheral circulatory insufficiency or failure, cerebrovascular hindrance, neurogenous diabetes, 
nephropathy, arteriosclerosis, arthrosderosis, cataracta and retinopathy, and the diseases Induced by aging, 
i.e. atherosclerosis, senile cataract and cancer. 

An inhibitory activity on Maillard reaction of the compounds of the present Invention was confirmed by 
the screening system mentioned below. 



(1) Method of experiment 

In order to evaluate the inhibitory effect on Maillard reaction In vitro, of the compounds in the present 
invention, the measurement was carried out under conditions described below. 

Bovine serum afcumin (100 mg/ml). glucose (200 mM> and test compound (6 mM, 30 mM In example 2 
and 2(a)) were dissolved in 0.5 M phosphatic buffer soiution (pH 7.38). and the mixture was incubated for a 
wook st 37 C 

After incubation, the Incubated medium was diluted 100 times with the same phosphatic buffer solution, 
and the fluorescence spectrum was measured at the excitation maximum of 30Onm and the emission 
maximum of 450 nm. 

Inhibition percentage of the test compounds was calculated by the following equation: 
inhibition <*) = M-ftlrftW^''" .- 



Alt : 


fluorescence 


of test compounds 




Al 2 : 


fluorescence 


of (test compounds + 


glucose) . 


AIj : 


fluorescence 


of (test compounds + 


BSA) , 


Al« : 


fluorescence 


of (test compounds + 


BSA + glucose), 


AI : 


fluorescence 


of (BSA + glucose) 





(2) Results 

The results are shown in the following table I. 
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The results in the Table I show that the compounds of the present invention and ac.d addition salts 
possess an inhibitory effect on Maillard reaction. 



(Toxicity] 



It was confirmed that the toxicity of the compounds of the present invention were very low. 
IZZZ Til «s confirmed that the compounds o. the present invention were „«*, for prevon.on 
and/or treatment for deseases attributed to Maillard reaction, in animals .ndud.ng human be.ngs. espeoally 



human beings. 



20 



30 



3S 



[Administrationj 

For the purpose above described, the compounds of the present invention of the genera, formula m 
(,B, and acid StJon sails thereof may normal.y by administered systemically or partly, usuaily by orai 

" ThTd^'^mTnistered are determined depending upon age. body ^.^^ 
theraoeltic^eS the route of administration, and the duration of the treatment etc. In or ac.d add.fon the 
J^S^SS^ £ person per dose are generally between t mg and 1000 m g and 100 mg. by 
parenteral administration (preferably, intravenous administration) up to several « m « £ ^ 
As mentioned above, the doses to be used depend upon vanous renditions. Therefore, there are cases 
in which doses lower than or greater than the ranges specified above may be 
25 Solid compositions for oral administration in the present .nvention. include compressed tablets pills. 
disoeTs bleTSers and granules. In such compositions, one or more of the active compound(s) is or are. 

pyrrclidone. magnesium metasillcate aluminate etc.). The compositions may also compnse. as ^normal 
practice aifitional substances other than inert diluents: e.g. lubricating agents (magnesium stearate etcj 
SIsTmSraSTSTnts (ce.«u.ose cateium gluconate etc.). stabilizing agent (lactose etc.). and ass.st.ng agent 
for dissolving' (glutamic acid, aspertic acid etc.). /„„,-, naiatin 

The Stt or pills may. if desired, be coated with film of gastric or entenc matsnal ^-^^ 
hydroxypropy.ceUu.ose or hydroxypropy.me.hy. ce.lu.ose phthaiate etc.) or be coated wrth more than two 
films And farther it may be include capsules of absorbable materials such as gelatin. 

Ur^d^^S for oral administration inctude pharmaceuticaily-acceptabie solutions. emu.sions. 

"TSZZgEfS* more of the active compound*, is or are compnse in inert diluent(s) 

eommonlv used In the art (purified water, ethanol etc.). 

SesTert diluents Ten compositions may aiso compnse adjuvants (wetting agents, suspend.ng 
agents etc.). sweetening agents, flavouring agents, perfuming agents and ^ ese ^ a ° m 9 " tS hn nreoared bv 
Other compositions for oral administration Include spray compositions wh»ch may be prepared by 
known methods and which comprise one or more of the active compound^ ^ h »M na agents 

Spray compositions may comprise additional substances other thanlnert diluents, e.g. stabilizing agents 
(sodium sulfite etc.). isotonic buffer (sodium chloride, sodium ctrate. citric acid etc .) 

For preparation of such spray compositions, for example, the method descnbed .n the Unrted Stales 
Pntnnt Na 2B6B691 or 3095355 may be used. . _„ 

.ne^s fofparentera. administration include sterile aqueous or non-aqueous ^utions ™*>™™ 
and emulsions. In^uch compositions, one more of active compound(s) .s or are adm.xed at toast one o 
Tned aZeo^ olluent(s) (distil water for Injection, physiological salt solution etc.) or mert non-aqueous 
«,^yiene ( g.yco«. polyene g.ycol. oi.ve oil. ethanoi. POLYSOLBATE 80 (registered trade 

mar SjS,ns may comprise additional other than Inert diluents: e.g. preserving agents, wetting agenU, 
emutsS agents, dispersing agents, stabilizing agents (lactose etc.). assisting agents such as ass.sting 

aaents for dissolving (glutamic acid, aspertic acid etc.). ... ._ . „„„„ „, 

55 TSU may be steized. for examp.e. by filtration through a bacteria.etainmg filter. »«r*°£%£ 
sterilizing agents in the compositions or by irradiation. They also be manufactured ,n the form of ster^e 
soTd c^rnpLtions. for example, by freezing, and which can be dissolved ,„ stenle water or some 
other sterile diluents for injection immediately before used. 
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Other compositions fof parenteral administration include liquids for external use. and endermic linimetns 
(ointment etc.), suppositories and pessaries which comprise one or more of the active compound(s) and 
may be prepared by known methods'. 

The following examples illustrate the compounds of the present Invention and the process for the 
s preparation of them, but not limit the present Invention. 

The solvents in the parentheses show the developing or etubng solvents and the rations of the solvents 
used are by volume in chromatographic separations. "IR" were measured by KBr tablet method. 

io Example 1 

l-arnino-3-benzylguanidine hydroiodide 



N-benzyl-S-methylthiourea hydroiodide (1.98 g) was dissolved in a mixture of water (8 ml) and a little 
methanol. An aquBous solution (4 ml) of hydrazine hydi&jte (334 mg) was added to the solution. The mixture 
was stirred for 1.5 hours at a room temperature. Then the solvent was removed. The residue was dried 
under reduced pressure to give pale yellow crystals (1 .82 g). This crystals was recryslalized from ethanol - 
?5 water to give pale grey solid (1.18 g). Moreover, this solid was recrystalized from methanol to give the title 
compound having the following physical data (1 .08 mg). 
IR : » 3275. 3125. 1685. 1635 cm -1 . 



so Example 1 (a) - 1 (z) 

The compounds of the present invention shown in the following table 2 were obtained with using the 
corresponding and appropriate compounds of the general formula: 



instead of N-benzyl-S-methylisothiourea hydroiodide used in Example 1. by the same procedure as 
example 1. 

With the proviso that the corresponding and appropriate hydrazine derivatives was used In example 1 (r) 
and 1(x) - 1(z). And the compounds in example 1Q), 1(k) and l(s) were converted into hydrochlorides, the 
compound in 1(1) was converted into sulfate and the compound in 1(y) was converted into acetate. 
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